Abstract: The present study was undertaken to compare beach characteristics associated with turtle nesting in the Andaman group of islands. Karmatang, Kalipur, Ramnagar, Chidiyatapu, Carbyn's Cove, and Wandoor were chosen as study sites. Beach slope, sand grain characteristics, and general vegetation patterns were analysed. The angle of inclination of the beach slope ranged from 2.06 to 8.3 degrees. Beaches with a higher angle had a comparatively higher number of nesting sites. The study shows that a single factor does not make a beach more conducive for nesting. Chidiyatapu has the widest beach but lacks other features and so it is not a preferred nesting site. The grain size of sand in Wandoor is highly favourable, but the intertidal region is not long and there are streams that can drown the nests. Karmatang has a long beach and a higher slope angle. Ramnagar has a moderate beach length and a high slope angle. The dominant grains at both the beaches were found to be granules. The absence of streams and artificial light, fewer number of anthropogenic activities, lack of obstacles, the presence of bordering vegetation, and a conducive beach slope with granular sand grains make Ramnagar, Karmatang, and Kalipur ideal for turtle nesting.
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INTRODUCTION
Among the many species that appeared as part of the modern marine turtle families in the Cretaceous (Lutz & Musick 1996) , only seven species remain today. Among these, one is endangered, three are vulnerable, two are critically endangered and one is listed as data deficient (Nicholas 2001; IUCN 2018) . Five species are reported from India and four species are reported from Andaman & Nicobar Islands (Murugan 2010) . Selection of a good nesting site is an important stage for oviparous animals, especially in those species that do not provide parental care (Morales-Mavil et al. 2016) . Minimizing female mortality and maximizing offspring fitness are the driving forces for site selection by female turtles for nesting (Spencer 2002 (Bhaskar 1984) .
The surveys and studies conducted in the Andaman & Nicobar Islands have recorded India's best nesting beaches for Leatherback, Hawksbill, and Green turtles (Andrews et al. 2006 ). The present study was undertaken to review the status of marine turtles in Andaman and to compare the beach characteristics associated with turtle nesting.
MATERIALS AND METHODS
The study was conducted during February-March 2014.
Study area
Six stations in the Andaman Islands were selected as study sites for this work. Karmatang Beach at 12.913 
The slope of the beach
The slope of the beach was estimated by employing the method described by Varela-Acevedo et al. (2009) using Auto Level, DSZ2 (manufactured by Suzhou FOIF Co. Ltd.). The distance between the scale and the telescope was calculated. The values of distance against height were plotted on a graph to obtain the beach profile.
The angle of inclination
By finding the slope of the land, the height of the land was found at certain distances. Using the values of height and distance in the trigonometric formula tan ѳ, the value for the angle of inclination was obtained.
Grain size analysis
The grain size of the sand on the beach was analysed following Varela-Acevedo et al. (2009) . Using a corer of length 12.7cm and a width of 5.08cm, sand samples were obtained from the part of the beach that is higher than the tide mark. None of these parts were in the dune area as there are no dunes in Andaman. The collected samples were placed in sample bags for analysis. The grains were mixed well and sprinkled onto a slide with a layer of oil to adhere to the grains. The grains were then viewed under a polarising microscope that was fixed with a graduated ocular lens. The diameter of each grain was measured individually in divisions and converted to millimetres. In each sand sample, diameters of 170 grains were measured. Size class intervals and their corresponding frequencies were made and the results were depicted graphically. The class interval with the highest frequency was taken as the representative of the sand at that corresponding sampling site. The sand grains were classified based on Wentworth (1922) .
Extrinsic parameters
By comparing the vegetation at each of the six sites, the amount of vegetation at each site was classified as high, medium, or low. The presence of obstacles like trees was noted by visual examination. Anthropogenic activities/ influences like manmade structures, vehicles, shacks, and pollution were taken into account through comparison among the study stations. Techniques for identifying key parameters and estimating their values were followed from Varela-Acevedo et al. (2009) . The transformed data of extrinsic parameters and the presence of turtle nests reported from literature (Andrews 2006; Murugan 2010) were used to perform principal component analysis and to generate a plot in PRIMER E-V6 package (Clark & Warwick 2001) . RESULTS
The extrinsic parameters are given in Table 1 .
Beach slopes
Karmatang has a relatively flat reef slope (Fig. 2) with a minor dip at 2.4m and a major dip at 13.5m. The profile of Kalipur (Fig. 3 ) is very undulating with only one major visible rise at 31.4m. Ramnagar has a major rise at 7m and another at 12m (Fig. 4) . The profile of Chidiyatapu (Fig. 5) shows that it has a number of indentations that can be difficult for turtles to navigate. From the profile of Carbyn's Cove (Fig. 6) , it can be seen that there is only one major dip at 7m but otherwise, the land is relatively flat. In the case of Wandoor Beach (Fig. 7) , there is a rise at 5.5m and a minor dip at 11.5m, but otherwise, the land is without many undulations. Chidiyatapu is the widest beach while Wandoor is the narrowest (Fig. 8) . Comparison of beach profiles conducive for turtle nesting Narayani et al.
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The angle of the slope The slope angles of the study stations are presented in Table 1 . 
Sand grain analysis
In Karmatang, the majority of sand grains were small in size. This was the case in Kalipur and Ramnagar as well. In Chidiyatapu, the majority of sand grains were in 
Effect of extrinsic parameters
With all the parameters mentioned above, Table   3 (++ very favourable The location of the nest in the tidal zone is crucial as the eggs must neither be flooded and eroded nor be exposed to land predators (Whitmore & Dutton 1985; Blamires & Guinea 1998) . Hatchlings must be able to find the sea and the nest must not have visual obstructions that prevent the same (Godfrey & Barreto 1995) . This shows that Wandoor, with the smallest beach width among all study stations, is not favourable for turtle nesting.
Debris on the beach prevents successful nesting and causes a phenomenon called as 'false crawl' where the females emerge from the water but do not deposit an egg clutch (Fujisaki & Lamont 2016) . Artificial lighting too has been reported to disrupt patterns of nesting females (Weishampel et al. 2016) .
Large angled beaches are preferred by turtles as water cannot move up the slope as easily and hence the nests are relatively safer from flooding (Godley et al. 1993) . Ramnagar and Karmatang beaches have the steepest profile and larger angles, and so they are very favourable for turtle nesting. Ramnagar has the highest dominance of granules, which seem to be the ideal 
CONCLUSION
Turtles have been part of Andaman's history since the 1800s. Their constant association with these waters and their homing in annually provides the best evidence that the beaches in Andaman do meet the turtles' requirements. This study shows that a single factor does not make a beach a better nesting site. It is shown from this study that there is a significant lack of literature pertaining to the reproductive biology of turtles in these islands. The results from further studies can be a backbone for planning developmental activities and developing infrastructure for these beaches in the future.
